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Right to Left Intracardiac Shunt: A Unique Presentation of Metastatic
Cardiac Disease
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New York, New York
A 54 year old man presented with signs and symptoms
of severe hypoxemia. He had a history of a nasopha-
ryngeal epidermoid carcinoma that was thought to have
been totally eradicated 2 years earlier. He was found to
Myocardial involvement by metastatic tumors is no longer
considered to be a rare condition and has been found in up
to 19% of patients with neoplasms in autopsy studies (1-7).
The clinical recognition of cardiac metastases is far less
frequent though various manifestations may include conges-
tive heart failure, pericarditis, pericardial tamponade, ar-
rhythmias and conduction defects. Obstruction of the tri-
cuspid valve by a right atrial mass with a right to left interatrial
shunt through a patent foramen ovale or atrial septal defect
has been reported in patients with atrial myxomas (8-10)
but not in a patient with metastatic cardiac disease. We
describe such a patient who had a solitary metastatic cardiac
lesion from a primary epidermoid carcinoma of the
nasopharynx.
Case Report
A 54 year old Chinese man came to the emergency room
complaining of severe shortness of breath. He had smoked
one pack of cigarettes a day for 35 years but had no history
of pulmonary disease and had been in excellent health until
2 years before admission. At that time, he was evaluated
for complaints of tinnitus and epistaxis and was found to
have a poorly differentiated epidermoid carcinoma of the
nasopharynx with involvement of a solitary right cervical
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have a right to left interatrial shunt through a patent
foramen ovale due to tricuspid valve obstruction by a
solitary cardiac metastasis. No other such reported case
of a metastatic cardiac lesion could be found.
lymph node. Radiation therapy was administered to the na-
sopharyngeal, neck and supraclavicular areas and the tumor
was believed to be totally eradicated. He did well until I
month before admission when he noted the gradual onset
of dyspnea on exertion. This progressed to the point where
he was unable to walk more than half a block and he even-
tually became symptomatic at rest. The patient denied chest
pain, palpitation, cough, fever or weight loss. There was
no history of phlebitis.
Clinical findings. Physical examination revealed an as-
thenic Chinese man in moderate respiratory distress. He had
a regular pulse of l20/min, a blood pressure of 90/60 mm
Hg without orthostatic changes, a respiratory rate of 26/min
and a temperature of 97.6°F. Examination of the neck re-
vealed scarring from prior radiation therapy but no jugular
venous distension. The chest was clear to percussion and
auscultation. The cardiac apex was not displaced, the first
and second heart sounds were normal and no murmurs or
gallops were heard. There was no liver enlargement, pe-
ripheral cyanosis, clubbing or edema.
The electrocardiogram revealed sinus tachycardia and an
indeterminate electrical axis. Chest X-ray examination showed
a normal cardiac silhouette and clear lung fields. Arterial
blood gas values determined while the patient was breathing
room air were partial pressure of oxygen (Po2) 41 mm Hg
with a saturation of 86%, partial pressure of carbon dioxide
(Peo2) 17 mm Hg and pH 7.59. The hematocrit was 37%.
Because of the clinical suspicion of pulmonary embolism,
a lung scan was performed. No perfusion defects were seen
in the lung but there was visualization of the kidneys and
brain indicative of a right to left shunt.
M-mode (Fig. 1) and two-dimensional (Fig. 2) echocar-
diographic studies revealed a large right atrial mass that
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Figure 1. M-mode echocardiogram showing multiple echoes from
the tumor mass (M) moving behind the anterior leaflet of the
tricuspid valve (TV).
prolapsed into the tricuspid valve orifice during diastole. A
saline contrast study done in conjunction with the two-di-
mensional echocardiogram demonstrated the presence of a
right to left interatrial shunt. Cardiac catheterization and
angiography confirmed the presence of the atrial mass and
shunt.
Figure 2. Parasternal short-axis two-dimensional echocardiogram
showing large tumor mass (M) filling tricuspid valve orifice be-
tween the right atrium (RA) and right ventricular outflow tract
(RVO). A = anterior; L = left; MV = anterior mitral valve
leaflet; P = posterior; R = right; VS = ventricular septum.
Surgical results. At surgery, under cardiopulmonary
bypass, the right atrium was opened and revealed a 6 x 4
x 3 em mass that was attached by a broad base to the free
atrial wall. There was erythema and dimpling of the basilar
right ventricular free wall that was believed to be an area
of tumor invasion. The mass and its base were excised but
a complete excision of the tumor could not be performed
owing to its extensive myocardial involvement. A widely
patent foramen ovale was closed with sutures.
Pathologic examination of the tumor showed the histo-
logic features to be the same as those of the epidermoid
nasopharyngeal tumor treated 2 years earlier.
Follow-up. A diagnostic work-up for metastatic disease,
including computed tomography of the chest and abdomen,
liver-spleen and bone scans failed to reveal any other met-
astatic foci. There was no evidence of recurrence of the
tumor in the nasopharynx. The patient had an uneventful
recovery with complete resolution of his symptoms and
received radiotherapy to his heart and systemic chemotherapy.
Discussion
Incidence of metastatic cardiac disease. Metastatic tu-
mors of the heart are estimated to be 20 to 40 times more
frequent than primary cardiac tumors (4). Various autopsy
series (1-7) of patients with neoplasms have shown up to
19% of patients to have cardiac involvement with metastatic
disease. Metastatic spread may occur by direct extension or
through hematogenous or lymphatic dissemination. Involve-
ment of the pericardium and myocardium is much more
frequent than that of the endocardium (5,7). While some
authors (2,4) note a predilection for involvement of the right
side of the heart, others have observed either the opposite
(5) or no difference (3,6) between the frequency of right-
and left-sided lesions. Metastatic cardiac tumors appear to
occur late in the course of the primary disease and isolated
cardiac involvement is rarely seen without dissemination to
other organs (l,6).
Primary neoplasms of almost any organ may involve the
heart but the most common tumors that metastasize to the
heart are lung and breast carcinomas, lymphomas, leuke-
mias and malignant melanomas (1-4). Cardiac metastases
can also result from head and neck cancer. In one reported
series (11) of 779 patients with epithelial tumors of the head
and neck, 96 (12%) had distant metastases and 7 were noted
to have cardiac metastases at autopsy. None of these cardiac
lesions were clinically detected antemortem. Nasopharyn-
geal carcinoma had the highest percentage of metastatic
spread though no mention was made of whether there was
cardiac involvement. It was also noted that patients with
cervical lymphadenopathy had an increased incidence of
developing distant metastases and 51 % of patients who de-
veloped distant metastases were thought to have had com-
plete eradication of their primary tumor. Our patient fits
into both of these categories.
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Clinical presentation. What makes our patient unique
is his mode of presentation with severe hypoxemia second-
ary to tricuspid orifice obstruction by the tumor and a right
to left interatrial shunt. This phenomenon has been previ-
ously reported with right atrial myxomas (8-10) but we
could not find a similar reported case with metastatic car-
cinoma. Initially, there was a suspicion of pulmonary em-
bolism but the presence of a right to left shunt was indicated
by the appearance of radioactivity in the kidneys and brain
during the lung scan, a well known phenomenon in right to
left shunts (12). Echocardiography diagnosed the presence
of the tumor and confirmed the presence of a shunt by the
use of the contrast method (13). Two-dimensional echo-
cardiography is an excellent method for detection, location
and differentiation of intraatrial masses (14) and certainly
was the key diagnostic test in this patient.
As reported in many autopsy series, metastatic disease
isolated to the heart is extremely rare. However, this patient
appears to have no other detectable metastatic foci and rep-
resents another type of intracardiac mass that may cause
tricuspid valve obstruction and a right to left intracardiac
shunt.
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